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Abstract
Introduction: Knee	 OA	 is	 the	 leading	 cause	 of	 pain	 and	 disability	 and	 half	 of	
people	with	knee	OA	experience	significant	pain	that	hinders	daily	activities.	In	the	
assessment	of	knee	OA	pain,	the	current	focus	is	on	pain	intensity	and	associated	
disability,	suggesting	that	the	assessment	of	one	dimension	will	reflect	the	other	
dimensions	of	chronic	knee	OA	pain	adequately.	However,	current	studies	dispute	
this	 assumption	by	 showing	 fair	 correlation	between	 scores	 on	 unidimensional	
disease-specific	 pain	 questionnaires	 and	 multidimensional	 ones.	 Appropriate	
pain	measurement	is	critical	to	guide	clinical	decision-making.	However,	it’s	been	
reported	that	no	attempt	has	been	made	to	ask	patients	with	pain	about	whether	
current	outcome	measures	are	meaningful	or	whether	the	instructions,	anchors	
or	 items	 included	 in	 the	 scales	 are	 capturing	 their	 pain	 experience	adequately.	
The	objective	of	this	study	is	to	determine	if	people	with	knee	osteoarthritis	(OA)	
prefer	one	of	three	self-report	pain	measures	addressing	different	pain	dimensions	
to	 represent	 their	 pain	 experience.	 Secondary	 objectives	were	 to	 examine	 the	
correlation	among	measures	and	burden	of	completing	these	measures.

Method:	 Participants	 attending	 an	 orthopaedic	 outpatient	 clinic	 aged	 40	 y	 or	
older	having	idiopathic	knee	OA	pain,	minimal	pain	in	other	body	parts,	fluent	in	
English,	and	cognitively	competent	were	recruited	for	our	cross	sectional	study.	All	
consenting	participants	completed	a	demographic	form	and	three	pain	measures	
were	 administered	 in	 a	 pre-determined	 order.	 The	 pain	 measures	 included	 1)	
a	 generic,	 11-point,	 single-item	 measure	 (Verbal	 Numeric	 Rating	 Scale,	 VNRS,	
maximum	score	=	10)	asking	about	average	pain	intensity	in	the	study	knee	in	the	
past	 24	hours;	 2)	 a	 disease-specific,	multi-item	questionnaire	 (Intermittent	 and	
Constant	Osteoarthritis	Pain	Questionnaire,	 ICOAP,	maximum	score	=	44)	asking	
about	intensity	and	consistency	of	pain	in	the	study	knee	over	the	past	week;	and	
3)	a	generic,	multi-item	questionnaire	(Short-Form	McGill	Pain	Questionnaire-2,	
SF-MPQ-2,	maximum	score	=	10)	asking	about	somatic	and	affective	dimensions	
of	pain	in	the	study	knee	over	the	past	week.	Higher	scores	indicate	worse	pain	
for	 all	measures.	After	 completing	each	measure,	 participants	were	 asked	how	
the	measures	fit	their	pain	experience	(FIT)	by	rating	how	well	the	pain	measure	
described	their	experience	of	pain	by	placing	a	horizontal	mark	on	a	10	cm	FIT	
visual	 analogue	 scale	where	 0	 =	 “Does	 not	 describe	my	pain	 at	 all”	 and	 100	 =	
“Describes	my	pain	completely”.	FIT	scores	for	the	three	measures	were	compared	
using	 Freidman’s	 nonparametric	 repeated	 measures	 analysis	 of	 variance	 test.	
Associations	between	raw	scores	on	the	three	pain	measures	were	tested	using	
Spearman	rho	correlation	(rs).	

Findings: 96	participants	 (57	 females)	had	a	mean	 (SD)	age	of	63.8(9.4)	yr.	The	
median	of	FIT	score	for	the	VNRS,	ICOAP	and	SF-MPQ-2	was	7.5,	7.4,	and	7.8cm,	
respectively,	 and	 did	 not	 differ	 (χ2	 (2,	 N	 =	 96)	 =	 1.288,	 P	 =	 0.5).	 The	 included	
participants	 had	 moderate	 knee	 OA	 pain	 intensity	 (median	 (IQR)	 score	 =6(5),	
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23(14.5),	2.4(3)	for	VNRS,	ICOAP	and	SF-MPQ-2).	Scores	on	the	three	measures	were	
similarly	 associated	 (VNRS	 and	 ICOAP:	 rs=0.73(0.62,	 0.81);	 VNRS	 and	 SF-MPQ-2:	
rs=0.69(0.56,	0.78);	ICOAP	and	SF-MPQ-2:	rs=0.70(0.58,	0.79).	

Conclusion: All	 three	pain	measures	describe	knee	OA	pain	experience	to	a	similar	
degree	and	scores	were	only	moderately	correlated.	Differences	in	the	pain	attributes	
assessed	may	explain	the	finding	that	no	one	measure	represented	the	experience	of	
knee	OA	pain	better	than	the	other	measures	in	our	study	sample.

Keywords: Chronic	 Pain;	 Pain	 Measurement;	 Patient	 Preference;	 Self-Report;	
Questionnaire;	Scales

Introduction
Osteoarthritis	 (OA)	 is	 a	 very	 common	 chronic	 disease	
characterized	by	progressive	symptoms	and	structural	changes	in	
the	 joint	 including	articular	cartilage	 loss,	osteophytes,	synovial	
inflammation	and	subchondral	bone	changes	 [1-3].	Almost	half	
of	 the	 people	 diagnosed	 with	 OA	 experience	 significant	 pain	
and	 physical	 limitations	 during	 daily	 activities	 [4].	 The	 knee	 is	
the	most	 commonly	 affected	 joint	 and	 knee	OA	 is	 the	 leading	
cause	of	pain	and	disability	among	older	adults	around	the	world	
[5,6].	 Theoretically,	 pain	 has	 sensory,	 cognitive,	 and	 affective	
dimensions	and	each	dimension	requires	measurement	in	order	
to	acquire	a	comprehensive	evaluation	of	the	pain	experience	of	
people	with	chronic	pain	[7].	In	the	assessment	of	knee	OA	pain,	
the	 current	 focus	 is	 on	 pain	 intensity	 and	 associated	disability,	
suggesting	 that	 the	 assessment	 of	 one	 dimension	 will	 reflect	
the	 other	 dimensions	 of	 chronic	 knee	 OA	 pain	 adequately.	
However,	current	studies	dispute	this	assumption	by	showing	fair	
correlations	between	scores	on	unidimensional	disease-specific	
pain	questionnaires	and	multidimensional	ones	[8,9].

The	 Verbal	 Numeric	 Rating	 Scale	 (VNRS)	 for	 pain	 intensity	 is	 a	
unidimensional	measure	that	commonly	used	in	knee	OA	research	
and	clinical	practice	[10].	Knee	OA	pain	typically	 is	exacerbated	
by	certain	activities	such	as	rising	from	chair,	walking	or	climbing	
stairs	 [11].	 Therefore,	 pain	 levels	 may	 be	 underestimated	 in	
people	with	knee	OA	if	the	measure	does	not	assess	pain	during	
activity.	 Hence,	 disease-specific	 pain	 measures	 asking	 about	
pain	during	daily	activities	may	be	appropriate	 for	people	with	
knee	OA	[11].	The	Intermittent	and	Constant	Osteoarthritis	Pain	
(ICOAP)	 questionnaire	 is	 a	 disease-specific	 11-item	 measure	
[12].	 The	 ICOAP	 was	 developed	 recently	 based	 on	 data	 from	
focus	groups	composed	of	people	with	hip	and	knee	OA	and	asks	
about	 constant	 pain	 (five	 questions)	 and	 intermittent	 pain	 (six	
questions)	 [12].	Since	consistency	of	knee	OA	pain	predicts	the	
need	for	total	knee	arthroplasty	more	strongly	than	pain	intensity	
[13],	the	utility	of	measures	addressing	pain	consistency	needs	to	
be	explored.	The	revised	version	of	the	Short	Form	McGill	Pain	
Questionnaire	 (SF-MPQ-2)	 is	 a	multidimensional	 pain	measure	
that	 addresses	 sensory	 (continuous,	 intermittent,	 neuropathic)	
and	affective	dimensions	 [14].	Since	pain	 is	a	multidimensional	
construct	 [7],	 it	may	 be	 that	 a	multidimensional	 pain	measure	
such	 as	 SF-MPQ-2	 is	more	 representative	of	 the	 knee	OA	pain	
experience	 than	 a	 single-item	 unidimensional	 measure	 (VNRS)	

or	a	multi-item	unidimensional	disease-specific	measure	(ICOAP)	
addressing	 only	 the	 sensory	 dimension	 of	 pain	 in	 people	with	
knee	OA.

Pain	 is	 the	main	 criterion	 for	 the	 clinical	 diagnosis	 of	 knee	OA	
[15].	However,	a	gold	standard	for	pain	assessment	in	individuals	
with	 knee	 OA	 is	 not	 established	 and	 a	 combination	 of	 pain	
outcome	measures	is	used	in	research	and	clinical	practice	[16].	
Studies	 exploring	 the	 view	 of	 individuals	 with	 knee	 OA	 about	
pain	measures	 are	 lacking.	 In	 2010,	 an	 expert	 advisory	 group,	
the	 Initiative	 on	Methods,	Measurement	 and	 Pain	 Assessment	
in	Clinical	Trials	(IMMPACT),	reported	that	no	attempt	has	been	
made	to	ask	patients	with	pain	about	whether	current	outcome	
measures	are	meaningful	or	whether	the	instructions,	anchors	or	
items	included	in	the	scales	are	capturing	their	pain	experience	
adequately	 [17].	 More	 information	 is	 needed	 about	 the	 pain	
experience	of	people	with	knee	OA	and	their	views	regarding	the	
pain	measures	currently	 in	use	as	 this	may	help	determine	the	
most	 appropriate	method(s)	 for	 assessing	 and	 treating	 pain	 in	
this	population.	

The	primary	objective	of	this	study	was	to	determine	how	well	
the	pain	experience	of	people	with	 knee	OA	 is	 represented	by	
three	 self-report	 pain	 measures:	 VNRS,	 ICOAP,	 and	 SF-MPQ-2.	
Secondary	objectives	were	to	examine	the	burden	of	completing	
and	 scoring	 these	 three	 pain	 measures	 and	 the	 correlations	
between	 the	 scores	 and	 the	 global	 rating	 of	 knee	 OA	 severity	
provided	by	the	physician.	

Methods
Study Design
This	 study	 was	 a	 cross	 sectional	 Latin	 square	 design	 with	
participants	 completing	 all	 measures	 on	 one	 occasion	 in	 a	
predetermined	 order	 to	 balance	 any	 carryover	 effects	 [18].	
Table	1	shows	the	order	of	administration	of	the	pain	measures	
for	 the	 first	 three	 participants.	 This	 order	was	 repeated	 for	 all	
participants	 in	 the	 study.	 The	 study	 protocol	was	 approved	 by	
Hamilton	Health	 Science/McMaster	 Research	 Ethics	 Board	 and	
all	participants	provided	written	 informed	consent	prior	 to	any	
data	collection.

Participants
Study	participants	were	men	and	women	over	the	age	of	40	years	
with	clinical	and	radiological	idiopathic	knee	OA	according	to	the	
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American	College	of	Rheumatology	modified	clinical	classification	
system	[15]	attending	one	of	two	orthopaedic	surgery	outpatient	
clinics	 affiliated	 with	 Hamilton	 Health	 Sciences	 and	McMaster	
University.	Eligible	participants	had	knee	pain	and	minimal	pain	
in	other	joints	or	body	parts.	If	the	participant	had	bilateral	knee	
pain,	 the	study	knee	was	decided	to	be	the	more	symptomatic	
and	 if	 the	 same	 amount	 of	 pain	 was	 present	 in	 each	 knee,	
the	 study	knee	was	 to	be	 selected	by	flipping	a	 coin.	Potential	
participants	were	excluded	 if	 they	are	unable	 to	 read,	write	or	
understand	 English	 or	 had	 any	 cognitive	 deficit	 resulting	 in	 an	
inability	to	provide	informed	consent	or	comprehend	and	comply	
with	instructions.

Recruitment
Recruitment	 occurred	 between	 January	 24	 and	April	 12,	 2013.	
Potential	participants	scheduled	to	attend	for	a	regular	clinic	visit	
during	 this	 recruitment	 period	 were	 identified	 based	 on	 chart	
review	 and	 mailed	 an	 invitation	 letter.	 Those	 interested	 were	
telephoned	to	have	questions	answered,	confirm	eligibility,	and	
schedule	a	single	office	visit.

Measures
The	participants’	demographics	including	gender,	age,	ethnicity,	
level	 of	 education,	 height,	 weight,	 knee	 pain	 duration,	 pain	
medication	 use	 and	 the	 side	 of	 the	 painful	 (study)	 knee	 were	
collected.	 The	 participants	 completed	 three	 pain	 measures	
(described	below).	Upon	completion	of	each	pain	measure,	the	
participants	were	asked	to	rate	how	well	each	pain	measure	fit	
their	pain	experience	(FIT	score)	by	placing	a	vertical	mark	on	a	
horizontal	line	10	cm	in	length	anchored	at	the	left	end	by	“=	does	
not	describe	my	pain	at	all”	and	at	the	right	end	by	“=	describes	
my	pain	completely”.

Pain Verbal Numeric Rating Scale
Participants	 were	 asked	 to	 verbally	 rate	 their	 pain	 level	 on	 a	
numeric	 scale	 from	 0	 (no	 pain)	 to	 10	 (worst	 pain	 imaginable),	
considering	the	amount	of	pain	in	the	study	knee	that	they	have	
experienced	on	average	over	 the	past	24	hours.	 The	VNRS	has	
acceptable	test–retest	reliability	in	the	knee	OA	population	(ICC	
=	0.74)	[19].

Intermittent	and	Constant	Osteoarthritis	Pain	Questionnaire

Participants	were	asked	to	rate	each	of	the	11	items	on	the	ICOAP	
on	a	Likert	scale	 from	0	 (no	pain)	 to	4	 (worst	pain)	 to	describe	
pain	over	the	past	week	[12].	A	separate	score	was	produced	by	
summing	the	items	for	each	of	the	two	subscales	(constant	pain	
over	the	past	week	(5	items)	and	intermittent	pain	over	the	past	
week	 (6	 items))	 and	 a	 total	 score	 was	 calculated	 by	 summing	
the	scores	on	the	two	subscales.	The	ICOAP	has	a	high	 internal	
consistency	(Cronbach’s	alpha	=	0.93),	test-retest	reliability	(ICC	=	

0.85)	and	construct	validity	with	Western	Ontario	and	McMaster	
Universities	 Osteoarthritis	 Index	 (WOMAC)	 pain	 subscale	 (r	 =	
0.81)	in	people	with	hip	and	knee	OA	[12].

Short form McGill Pain Questionnaire-version 2
On	 the	 SF-MPQ-2,	 participants	 were	 asked	 to	 describe	 pain	
symptoms	 over	 the	 past	 week	 addressing	 four	 subscales	
(constant	pain	(6	items),	intermittent	pain	(6	items),	neuropathic	
pain	 (6	 items)	 and	 affective	 descriptors	 (4	 items))	 [14].	 The	
response	 to	 each	 item	 was	 scored	 on	 an	 11-point	 numeric	
rating	 scale	 (0	 =	 none;	 10	 =	worst	 possible).	 A	 total	 score	was	
calculated	by	summing	the	scores	for	each	items	divided	by	the	
number	of	items.	The	SF-MPQ-2	has	a	high	internal	consistency	
(Cronbach’s	alpha	=	0.96)	and	construct	validity	(r	=	0.72)	with	the	
Multidimensional	 Pain	 Inventory	 (MPI)	 severity	 scale	 in	 people	
with	different	pain	condition	(53%	with	various	types	of	arthritis)	
[20].

Burden of completing and scoring the pain 
measures
Burden	for	respondents	and	administration	was	determined	for	
each	pain	measure	by	recording	the	time	(in	seconds)	 taken	to	
complete	and	score	each	pain	measure	and	the	number	of	errors	
made	and	questions	asked	during	completion	of	each	measure.

Physician global rating of knee OA severity 
The	 attending	 surgeon	 provided	 a	 global	 rating	 of	 knee	 OA	
severity	(PGROAS)	for	each	patient	on	a	5-point	Likert	scale	(0	=	
no	OA	and	4	=	extremely	severe)	according	to	all	the	information	
available	 on	 the	 day	 of	 participant’s	 visit	 including	 the	 history,	
physical	 examination,	 and	 radiological	 assessment.	 The	 two	
surgeons	were	 blinded	 to	 the	 patients'	 responses	 to	 the	 three	
pain	questionnaires	used	for	this	study.

Data Analysis
SPSS	 20	 was	 used	 for	 the	 data	 analysis.	 Descriptive	 statistics	
were	 calculated	 to	 determine	 central	 tendencies	 and	 scores’	
distributions.	The	normality	was	examined	using	the	Shapiro-Wilk	
test.	FIT	scores	for	the	three	pain	measures	and	time	to	complete	
and	score	the	measures	were	not	normally	distributed.	Therefore,	
we	used	the	Freidman’s	nonparametric	analysis	of	variance	test	
with	 the	 Freidman’s	 pairwise	 post	 hoc	 test	 to	 determine	 the	
effect	of	pain	measures.	Statistical	significance	was	set	a	p	<	0.05.	

Based	 on	 the	 scores’	 distributions,	 Pearson’s	 or	 Spearman’s	
correlations	 were	 used	 to	 examine	 the	 pairwise	 associations	
between	 scores	 on	 the	 three	 pain	 measures.	 Associations	
between	 PGROAS	 and	 the	 scores	 of	 all	 pain	 measures	 were	
estimated	 to	 know	 how	 well	 the	 self-reported	 pain	 scores	
correlate	with	the	physician’s	global	rating.	We	were	not	able	to	
calculate	the	sample	size	needed	for	this	study	due	to	the	lack	of	
any	study	with	similar	methodology	in	the	literature.	

Results
Figure	1	 shows	 the	flow	 through	 the	 study	 for	 all	 454	patients	
screened	and	 the	 reasons	 for	exclusion	of	99	patients	deemed	
potentially	 eligible	 on	 chart	 review,	 resulting	 in	 inclusion	of	 96	
participants.	 Participants’	 demographics	 are	 shown	 in	 Table	 2.	
Most	of	the	participants	were	female	(n	=	57).	Forty	participants	

Order of Participant Order of administration of pain measures
Participant 1 VNRS SF-MPQ-2 ICOAP
Participant 2 SF-MPQ-2 ICOAP VNRS
Participant 3 ICOAP VNRS SF-MPQ-2

Table.1	The	order	of	administration	of	the	Verbal	Numeric	Rating	Scale	
(VNRS),	Short	Form	of	McGill	Pain	Questionnaire-version	2	(SF-MPQ-2)	
and	the	Intermittent	and	Constant	Osteoarthritis	Pain	Questionnaire	
(ICOAP)	for	the	first	three	participants.



2015
Vol. 1 No. 1:3

4 This article is available in: http://bone.imedpub.com/

Journal of Bone Reports & Recommendations    
ISSN 2469-6684

comorbidities.	Pain	medications	were	taken	for	77	participants.	
The	median	score	and	 interquartile	range	 (IQR)	 for	each	of	 the	
three	 pain	measures	 are	 summarized	 in	 Table	 2.	 According	 to	
PGROAS,	13	were	mild,	38	were	moderate,	40	were	severe,	and	5	
were	extremely	severe.
Representation of pain experience
The	median	(IQR)	FIT	score	was	7.5	(4),	7.4	(3.3)	and	7.8	(3.6)	cm,	
for	VNRS,	 ICOAP	and	SF-MPQ-2	respectively.	Figure	2	 illustrates	
that	 no	 pain	 measure	 was	 more	 representative	 of	 the	 pain	
experience	than	the	others	(X	2	=	1.288,	df	=	2,	P	=	0.50).

Time	to	complete	and	score	the	pain	measures

The	median	(IQR)	time	to	complete	the	VNRS,	ICOAP	and	SF-MPQ-2	
was	20	(11.8),	126	(87.8),	and	131(76.5)	seconds,	respectively	and	
the	main	effect	due	to	pain	measure	was	significant	(X	2	=	144.8,	df=	
2,	P	=	0.001).	Post	hoc	tests	showed	that	the	VNRS	was	completed	
faster	than	both	the	ICOAP	(P	=	0.001)	and	SF-MPQ-2	(P	=	0.001).	
There	was	no	difference	in	the	time	taken	to	complete	the	ICOAP	
and	SF-MPQ-2	(P	=	0.36).	

Median	(IQR)	time	to	score	the	VNRS,	ICOAP	and	SF-MPQ-2	was	0	
(0),	19	(17),	and	37.5	(13.8)	s,	respectively	and	the	main	effect	due	to	
pain	measure	was	significant	(X	2	=	190,	df	=	2,	P	=	0.001).	Post	hoc	
tests	showed	that	the	VNRS	was	scored	faster	than	both	the	ICOAP	
(P	=	0.001)	and	SF-MPQ-2	(P	=	0.001).	It	took	significantly	less	time	to	
score	the	VNRS	than	either	the	ICOAP	or	the	SF-MPQ	and	the	ICOAP	
took	less	time	to	score	than	the	SF-MPQ	(P	=	0.001).	

Charts reviewed
     (n=454)

Potentially eligible
       (n= 195)

Enrolled in study (n=96)

Excluded (n= 259) due to:
Not idiopathic knee OA
<40 years
English language or cognitive
problem

Excluded (n= 99) due to:
Not interested (n- 15)
Severe pain in other joints or body
parts (n=25)
Missing informat ion (n=59)

Diagram	for	the	study	sample	selection	process.Figure 1

Variables Mean (SD) 
Age (y) 63.81	(9.42)

Height (cm) 169.65	(12.54)
Weight (kg) 86.64	(18.51)

Body mass index (kg/m2) 30.2	(5.9)
Knee pain duration (y) 8.66	(9.33)

VNRS *6	(5)
ICOAP *23	(14.5)

SF-MPQ-2 *2.4	(3)

Table.2	 Demographic	 characteristics	 and	 scores	 on	 pain	measures	 for	
the	96	participants	with	knee	osteoarthritis.	*Data	reported	as	Median	
(IQR)	 VNRS:	 Verbal	 Numeric	 Rating	 Scale	 (minimum	 0,	 maximum10=	
worst	 pain);	 ICOAP:	 Intermittent	 and	 Constant	 Osteoarthritis	 Pain	
(minimum	0,	maximum	44	=	worst	pain);	SF-MPQ-2:	Short	Form	McGill	
Pain	Questionnaire	version	2	=	(minimum	0,	maximum	10	=	worst	pain)	

had	bilateral	knee	pain	but	all	of	them	had	one	knee	worse	than	
the	other	and	the	more	painful	knee	was	considered	the	study	
knee	when	 completing	 the	pain	measures	 as	per	 the	protocol.	
Most	of	the	participants	(n	=	86)	did	not	remember	completing	any	
pain	measures	before	participating	in	the	study;	10	participants	
completed	the	VNRS	previously.	The	level	of	education	completed	
was	equally	 split	between	secondary	 school	 (n	=	46)	and	post-
secondary	 education	 (college:	 n	 =	 32;	 university,	 graduate	
studies:	 n	 =	 17).	All	 but	 6	participants	were	White/Caucasians.	
Of	the	96	participants,	60	reported	no	comorbidities	with	knee	
OA,	20	reported	one	comorbidity	and	16	reported	two	or	more	
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Number of questions and errors
The	 total	 number	of	 questions	 asked	by	 the	participants	while	
completing	 the	VNRS,	 ICOAP,	and	SF-MPQ-2	was	9	 (asked	by	9	
participants),	21	(asked	by	18	participants),	and	57	(asked	by	40	
participants),	respectively.	The	main	effect	due	to	pain	measure	
was	significant	(X	2	=	27.7,	df	=	2,	P	=	0.001)	and	post	hoc	tests	
confirmed	 that	 the	 participants	 asked	 more	 questions	 while	
completing	 the	 SF-MPQ-2	 than	 while	 completing	 the	 VNRS	
(P	 =	 0.001),	 or	 the	 ICOAP	 (P	 =	 0.002).	 However,	 there	was	 no	
significant	 difference	 between	 the	 number	 of	 question	 asked	
while	completing	the	VNRS	and	the	ICOAP	(P=	0.50).	

No	 errors	 were	 made	 when	 completing	 the	 VNRS	 and	 ICOAP	
whereas	24	errors	were	made	when	completing	the	SF-MPQ-2.

Correlations	among	the	measures	and	PGROAS

Table	3	summarizes	the	associations	between	scores	on	the	three	
pain	measures	and	PGROAS.

Discussion
In	 our	 sample	 of	 96	 people	 with	 knee	 OA	 recruited	 through	
orthopaedic	 surgeons’	 clinics,	 their	 pain	 experience	 was	
represented	similarly	by	a	generic	unidimensional	single	item	pain	
measure	(i.e.,	VNRS),	a	disease-specific	unidimensional	multiple	
item	pain	measure	(i.e.,	ICOAP),	and	a	generic	multidimensional	
multiple	item	pain	measure	(i.e.,	SF-MPQ-2)	.The	order	in	which	
the	pain	measures	were	completed	was	controlled	using	a	Latin	
square	 design	 and	 the	 participants	 were	 immediately	 asked	
to	 record	 the	 degree	 to	 which	 the	measure	 represented	 their	
pain	 experience	 thereby	 limiting	 the	 influence	 of	 factors	 such	
as	fatigue,	 learning	and	recall.	These	results	can	be	 interpreted	
in	 two	 ways.	 Perhaps	 pain	 intensity,	 which	 is	 addressed	 in	 all	
three	pain	measures	administered	 in	our	study,	 is	an	adequate	
indicator	 of	 the	 pain	 experience	 in	 people	with	 knee	OA	 pain.	
Alternatively,	 the	additional	participant	burden	associated	with	
completing	the	ICOAP,	evaluating	a	single	dimension	of	pain	using	
multiple	 disease-specific	 items,	 and	 the	 SF-MPQ-2,	 evaluating	
multiple	 dimensions	 of	 pain	 using	multiple	 generic	 items,	 was	
offset	by	 the	 fact	 that	different	 information	 regarding	 the	pain	
experience	was	conveyed	which	was	valued	by	the	participants.	
The	moderate	correlations	between	pain	measure	scores	support	
the	latter	interpretation.	

The	median	pain	scores	for	our	sample	are	comparable	to	scores	
on	the	same	pain	measures	reported	previously	for	OA	population	
with	 similar	 characteristics.	 A	mean	 VNRS	 score	 of	 7	 (versus	 a	
median	 score	 of	 6	 for	 our	 96	 participants)	 was	 reported	 for	 a	
sample	 of	 347	 participants	 attending	 a	 specialty	 rheumatology	
outpatient	 clinic	 for	 knee	 or	 hip	 OA	 problems	 comparable	 to	
our	sample	in	age	(mean	(SD)	=	55	(10)	y),	BMI	(mean	(SD)	=	29	
(5)	kg/m2)	and	gender	distribution	(67%	female)	[21].	A	similar	
ICOAP	score	(mean	=	26)	was	reported	for	109	individuals	with	
knee	OA	attending	physical	therapy	outpatient	clinics	who	were	
comparable	in	age	(mean	(SD)	68	(8.4)	y),	BMI	(mean	(SD)	29.9	
(4.5)	kg/m2)	and	gender	distribution	(60.6%	female).	In	contrast	
to	our	sample,	most	participants	(63.3%)	in	the	study	by	Goncalves	
et	 al	 (2012)	had	bilateral	 knee	OA	 [22].	Our	participants	had	a	
similar	score	on	the	SF-MPQ-2	as	71	people	with	knee	and	hip	
OA	on	the	waiting	list	for	primary	hip	or	knee	joint	replacement	
surgery	 (mean	SF-MPQ	score	=	2.7).	Apart	 from	the	severity	of	
knee	OA,	 the	waitlisted	 sample	was	 similar	 to	 the	 participants	
in	the	current	study	with	respect	to	age	and	gender	distribution	
[23].	This	finding	increases	the	generalizability	of	our	result.	Our	
study	shows	that	no	one	pain	measure	was	more	representative	
of	the	experience	of	knee	OA	pain	than	the	other	two.	Participants	
completed	 the	VNRS	 in	 the	 shortest	time	and	 scoring	 took	 the	
least	amount	of	time.	Moreover,	the	participants	asked	the	least	
number	of	questions	while	completing	the	VNRS	and	no	errors	
were	 encountered.	 For	 these	 reasons,	 we	 recommend	 using	
the	VNRS	to	evaluate	pain	in	people	with	knee	OA	in	the	clinical	
setting	if	time	constraints	preclude	the	use	of	more	than	one	pain	
measure.	

This	is	the	first	study	to	explore	the	extent	to	which	pain	measures	
capture	the	pain	experience	of	people	with	knee	OA	specifically.	
Few	studies	address	this	topic	in	people	with	chronic	pain.	Peters	
et	 al	 (2007)	 examined	patient	 preference	 for	 pain	measures	 in	

ICOAP SF-MPQ-2 PGROAS
VNRS 0.73	(0.62,	0.81) 0.67	(0.56,	0.78) 0.19	(-0.01,	0.38)
ICOAP 0.70	(0.58,	0.79) 0.07	(-0.14,	0.26)

SF-MPQ-2 0.10	(-0.10,	0.29)

Table.3	 Spearman	 Correlation	 Coefficients	 (95%CI))	 for	 associations	
between	scores	on	the	Verbal	Numeric	Rating	Scale	(VNRS),	Intermittent	
and	 Constant	 Osteoarthritis	 Pain	 (ICOAP),	 Short	 Form	 McGill	 Pain	
Questionnaire-version	 2	 (SF-MPQ-2),	 and	 Physician	 Global	 Rating	 of	
Osteoarthritis	Severity	(PGROAS).
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Box	and	whisker	plot	of	the	extent	to	which	the	
pain	measure	fit	the	participant’s	pain	experience	
(FIT	 score)	 for	 the	 Verbal	 Numeric	 Rating	
Scale	 (VNRS),	 the	 Intermittent	 and	 Constant	
Osteoarthritis	 Pain	Questionnaire	 (ICOAP),	 and	
the	 Short	 Form	 McGill	 Pain	 Questionnaire-
version	2	(SF-MPQ-2).	The	horizontal	line	in	the	
middle	of	each	box	indicates	the	median	score.	
The	top	and	bottom	borders	of	the	box	denote	
the	 75th	 and	 25th	 percentiles,	 respectively.	
The	 whiskers	 represent	 the	 90th	 and	 10th	
percentiles.	

Figure 2
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terms	of	ease	of	understanding	and	completion	[24].	Preference	
among	five	generic	unidimensional	single	item	measures	of	pain	
intensity	 (Horizontal	VAS,	Vertical	VAS,	Verbal	Descriptor	 Scale,	
Box-11	 Numeric	 Rating	 Scale	 (Box-11)	 and	 Box-21	 Numeric	
Rating	Scale	 (Box-21))	was	evaluated	 in	a	group	of	people	with	
chronic	 pain	 due	 to	 various	 musculoskeletal	 conditions	 who	
had	characteristics	similar	to	our	participants	with	chronic	knee	
OA	 pain	 (mean	 age	 of	 54	 years,	 63%	 female,	 52%	 completed	
elementary	 school)	 [24].	 Almost	 half	 of	 the	 participants	 (49%)	
preferred	the	Box-21	[24].	In	another	study	[25],	participants	with	
acute	post-operative	pain	were	asked	to	identify	their	preferred	
pain	 measure	 among	 five	 generic	 unidimensional	 single	 item	
pain	measures	 (the	 Verbal	 Descriptor	 Scale,	 the	 Numeric	 Box-
11,	 the	 Faces	 Pain	 Scale,	 the	 Numeric	 Box-21	 Scale,	 and	 the	
Colored	Analogue	Scale)	and	the	effect	of	age	on	preference	was	
examined	[25].	The	authors	concluded	that	the	Faces	Pain	Scale	is	
the	most	preferred	scale	across	the	study	sample	(mean	(SD)	age	
=	55.6	(15.6)	y),	although,	the	young	adults	(20-44	y)	preferred	
the	Numeric	Box-11	[25].	Due	to	the	difference	in	methodology,	
sample	population	and	the	theoretical	basis,	our	study	results	are	
not	comparable	directly.

In	our	study	sample,	scores	on	the	VNRS,	 ICOAP	and	SF-MPQ-2	
were	moderately	correlated.	This	finding	suggests	that	the	three	
measures	 are	 evaluating	 different	 pain	 attributes.	 Our	 findings	
are	consistent	with	other	studies	reporting	correlations	between	
different	 pain	measures	 (8,	 12,	 26).	 For	 example,	 Gandhi	 et	 al	
(2010)	found	the	scores	on	the	WOMAC	pain	subscale	and	SF-MPQ	
were	moderately	correlated	 (r	=	0.36)	 (8).	On	the	other	hands,	
measures	 evaluating	 the	 same	 attribute	 are	 highly	 correlated.	
For	example,	Hawker	et	al	 (2008)	concluded	that	scores	on	the	
ICOAP	and	WOMAC	pain	subscale	were	highly	correlated	among	
82	people	with	knee	OA	(r	=	0.81)	[12]	which	may	indicate	that	
scores	 on	 multiple	 item	 disease-specific	 pain	 measures	 have	
higher	associations.	Similarly,	the	correlation	between	scores	on	
two	single	 item	generic	measures	of	pain	 intensity,	such	as	the	
VNRS	and	VAS,	 is	 very	high	 (r	 =	 0.91)	 [26].	 These	observations	
confirm	 that	 the	 moderate	 correlations	 in	 our	 study	 may	 be	
explained	by	differences	in	the	pain	dimensions	addressed.	

In	 knee	 OA	 evaluation,	 surgeons	 usually	 focus	 on	 range	 of	
motion,	 alignment,	 and	 stability	 (not	 pain),	 but	 people	 with	
knee	 OA	 focus	 on	 the	 functionality	 of	 the	 knee	 as	 a	 whole	
(including	 pain)	 [27].	 Therefore,	 the	 lack	 correlations	 between	
pain	measure	scores	and	PGROAS	(r	=	0.1)	were	expected.	Bullins	
et	 al	 (2001)	 noted	 the	 disagreement	 between	 physicians	 and	
patients	regarding	evaluation	of	disease	severity	based	on	a	poor	
correlation	between	an	objective	physician-assessed	knee	score	

and	the	patient-reported	satisfaction	score	following	total	knee	
arthroplasty	[27].	Another	study	involving	a	sample	of	people	with	
knee	OA	similar	to	our	study	found	no	correlation	between	scores	
on	the	WOMAC	pain	subscale	and	the	physician	assessment	of	
radiological	 knee	 OA	 based	 on	 Kellgren-Lawrence	 scale	 [28].	
All	 the	 included	participants	 in	our	study	had	 radiological	knee	
OA;	 therefore,	 the	 lack	of	 correlation	we	observed	may	 reflect	
the	 lower	 weight	 given	 to	 the	 patient’s	 reported	 pain	 level	 in	
determining	knee	OA	severity	than	to	the	radiological	and	clinical	
findings	from	the	physician’s	perspective.	

The	results	of	our	study	must	be	considered	in	the	context	of	the	
limitations.	We	recruited	people	with	knee	OA	attending	clinics	
of	orthopaedic	surgeons	affiliated	with	a	teaching	hospital.	The	
extent	to	which	the	findings	can	be	generalized	to	other	clinical	
settings	is	unknown.	The	participants	in	the	study	filled	out	the	
pain	measures	in	an	interview	setting	(one	to	one)	with	no	time	
limit	 which	 does	 not	 reflect	 usual	 practice	 in	 this	 busy	 clinical	
setting	 and	 we	 are	 not	 sure	 if	 the	 findings	 related	 to	 burden	
(errors	and	questions)	would	differ	if	participants	were	asked	to	
complete	the	measures	independently.	Only	three	pain	measures	
were	administrated	in	this	study	to	decrease	the	burden	on	the	
participants;	the	 inclusion	of	different	pain	measures	may	have	
yielded	different	results.	

Conclusion
We	asked	people	with	knee	OA	pain,	 the	most	 common	cause	
of	chronic	musculoskeletal	pain,	to	identify	which	of	three	pain	
measures	 best	 represented	 their	 pain	 experience.	 No	 pain	
measure	was	identified	as	more	representative	of	their	knee	OA	
pain	experience	among	the	VNRS,	the	ICOAP	or	the	SF-MPQ-2.	The	
moderate	associations	between	pain	measure	scores	confirmed	
that	 the	 three	 measures	 assess	 different	 pain	 attributes,	 thus	
a	 combination	 of	 pain	 measures	 may	 best	 represent	 the	 pain	
experience	of	people	with	knee	OA.	 In	a	clinical	setting	able	to	
administer	only	one	pain	measure	for	to	patients	with	knee	OA,	
the	VNRS	is	recommended	since	it	is	quick	to	complete	and	score.
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